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Purpose: To assess the anatomic and functional outcomes of eyes undergoing vitrectomy 
and large retinectomy for the management of retinal detachment (RD) complicated by 
advanced proliferative vitreoretinopathy (PVR).
Methods: A total of 66 eyes of 63 patients with RD complicated by PVR were treated with 
vitrectomy and 180° or more retinectomy and silicone oil (n=46) or perfluoropropane gas 
(n=20) were used as intraocular tamponades.
Results: Retinal reattachment was achieved in 89.39% (59 eyes) of the cases. The mean 
follow-up was 33.7 months (range 12–76 months). In gas-filled eyes, the final anatomic 
success rate was 85% (17 eyes) and in silicone oil-filled eyes was 91.3% (42 eyes) (p=0.46). 
After the initial retinectomy, the total anatomic success rate was 80.3% (53/66 eyes), 70% in 
gas-filled eyes (14/20 eyes) and 84.79% in silicone oil-filled eyes (39/46 eyes) (p=0.19). 
Visual acuity (VA) improved in 37 (56.06%) eyes, remained the same in 19 (28.78%) eyes 
and became worse in 10 (15.15%) cases. Best corrected VA was ≥20/200 in 22 eyes 33.33%. 
The final VA was associated with the preoperative VA (r=0.68), the preoperative status of the 
macula influence significantly the final visual acuity (p<0.0001) and there is statistically 
significant difference in the final visual acuity between eyes with and without anatomic 
success (p<0.05).
Conclusion: The large circumferential retinectomies can be beneficial in eyes with RD 
complicated by advanced PVR. No significant difference was found in anatomic success rate, 
and rate of complications between eyes with silicone oil tamponade and long acting gas 
undergoing large retinectomy. Regarding the final BCVA, slight difference was found in 
favor of gas-filled eyes.
Keywords: large retinectomies, proliferative vitreoretinopathy, silicone oil tamponade, 
perfluoropropane gas tamponade

Introduction
Proliferative vitreoretinopathy (PVR) is the most common cause of retinal detach-
ment surgery failure and requires complex and challenging vitreoretinal surgery.1–3 

Membrane peeling, scleral buckling, gas or silicone oil tamponade and extensive 
retinotomy or retinectomy constitute some surgical approaches necessary for the 
management of severe PVR. Since their first description in 1979, retinotomy and 
retinectomy are still widely used as a last resort when anterior PVR and retinal 
“shortening” cannot be relieved by membrane dissection or scleral buckle.4 
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Peripheral retina is cut or excised to preserve function of 
more visually significant posterior retina.

Both silicone oil and perfluoropropane gas (C3F8) have 
been used as tamponades in eyes undergoing retinectomy 
for PVR management but contradictory results have been 
reported regarding the surgical success rate and the sever-
ity of postoperative complications between the two types 
of intraocular tamponades.5–8

The aim of this study is to evaluate the anatomic and 
functional outcomes of large circumferential retinotomies 
and retinectomies in the management of complicated ret-
inal detachment by proliferative vitreoretinopathy (PVR). 
We also compared the use of silicone oil versus C3F8 

tamponade on the rate of retinal reattachment, functional 
outcome and intraocular pressure.

Subjects and Methods
A prospective study of all patients 66 eyes (63 patients) 
that underwent pars plana vitrectomy (PPV) with 180 
degrees or more retinotomy and retinectomy for complex 
rhegmatogenous retinal detachment (RRD) was conducted 
between December 2010 and June 2016. Eyes with pro-
liferative diabetic retinopathy, retinotomy of less than 180 
degrees, inadequate follow-up and documentation were 
excluded. A minimum follow-up period of 6 months was 
required for inclusion into this study. Also, 3 patients with 
preoperative visual acuity better than 2/10 treated with gas 
were excluded from the study so as the two groups to have 
statistically comparative preoperative visual acuities.

All surgeries were performed by a single surgeon (D.B.). 
The standard three ports 20-gauge and 23-gauge PPV were 
used. The vitreous base was removed to the full extent 
possible and the epiretinal membranes were dissected with 
intraocular forceps. Two rows of intraocular diathermy were 
applied to the margin of the retina before creating a relaxing 
retinotomy to prevent hemorrhage. After diathermy, the 
retina was cut in all the cases by using intraocular scissors 
in 20 gauge vitrectomy and with the vitrectomy probe in 23 
gauge vitrectomy. Retinotomy was made when foreshorten-
ing of the retina could not be relieved by removal of the 
epiretinal membranes or when the presence of subretinal 
proliferation would prevent retinal flattening and reattach-
ment to the underlying retinal pigment epithelium. 
Retinotomy was followed by peripheral retinectomy with 
careful removal of the retina anterior to the incision. 
Retinectomy was circumferential and ≥180°. Hemostasis 
was maintained with cauterization and temporary elevation 
of intraocular pressure when needed. Retina was flattened 

with intraocular injection of perfluorocarbon liquid. Laser 
photocoagulation was applied in three rows along the poster-
ior margin of the retinectomy. For postoperative tamponade, 
perfluoropropane (C3F8) in minimally expansive concentra-
tion (14%) or silicone oil (5000 and 5700 centistokes) was 
employed. At the end of surgery, retina was reattached in all 
eyes. Retinotomy extent was assessed intraoperatively in 
degrees.

All patients had 7 days face down positioning, irre-
spectively of silicone or gas tamponade.

Preoperative data included age, gender, eye, lens status 
(phakic, pseudophakic or aphakic), best corrected visual 
acuity (BCVA), intraocular pressure, number and details of 
previous operations and macula status for each patient. 
Postoperatively, the length of follow-up, BCVA, final 
intraocular pressure, retinal status, silicone oil tamponade 
versus gas tamponade and complications were recorded. 
The IOP was considered elevated when it was found to be 
equal to or greater than 22 mmHg and hypotony was 
defined as IOP equal to or less than 5mmHg.

Baseline PVR was graded intraoperatively according to 
the updated Retina Society Classification proposed by 
Machemer et al9 in 1991. Specifically, grade C “posterior 
PVR” referred to eyes with focal full-thickness retinal folds 
(C1) or diffuse contraction (C2) located posterior to the 
equator, “anterior PVR” included eyes with circumferential 
contraction (C4) or anterior traction on the retina at the 
vitreous base (C5) alone or with posterior PVR and “sub-
retinal PVR” referred to eyes with subretinal fibrosis only 
(C3). The visual acuity was converted to logMAR for sta-
tistical reasons. “Count fingers” was defined as 1.7 logMAR, 
“hand motion” as 1.8 and “light perception” as 1.9.

All data were collected in a database and statistical 
analysis was performed using Fisher’s exact test or 
Mann–Whitney U-test.

The study was conducted at the 1st Department of 
Ophthalmology, “G. Gennimatas” General Hospital, 
University of Athens, Athens, Greece. All participants 
provided written informed consent. The study protocol 
followed the principles in the Declaration of Helsinki 
and was approved by the institutional review board of 
“G. Gennimatas” General Hospital, Athens, Greece.

Results
Baseline Characteristics
Of 69 eyes of 66 patients in the study were included 66 
eyes of 63 patients 3 cases with VA better than 1/20 treated 
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with gas were excluded from the statistical evaluation so 
as not to be statistical difference in preop VA between the 
two groups. There was a male predominance (male to 
female ratio 1.7:1). The mean age was 65.3 years with 
a range from 28 to 92 years. The mean follow-up time was 
17.7 months (range 6–54 months).

The indications for vitrectomy and retinectomy in our 
study were primary RRD with PVR in 12 eyes (18.19%) 
and previous failed RD operation(s) in 54 eyes (81.81%).

Preoperatively, 13 (19.70%) eyes were phakic and 53 
(80.3%) were pseudophakic. The mean number of pre-
vious operations was 1.04 (range: 0–3). Preoperative 

visual acuity ranged from light perception to 6/10 
(Table 1).

Perfluoropropane (C3F8) was used as postoperative 
intraocular tamponade in 20 eyes and silicone oil tampo-
nade was used in 46 eyes. The decision to perform reti-
nectomy, PVR classification and the type of intraocular 
tamponade used were made during surgery (Table 2).

Preoperatively, the age and gender of patients, the 
average BCVA, the type and number of previous vitreor-
etinal operations and previous lens extractions did not 
differ significantly between the two groups of intraocular 
tamponade.

Table 1 Baseline Characteristics of the Patients

Preoperative Parameters Overall (n=66) Gas (n=20) Silicone Oil (n=46) P value

Age (years)

Mean 65.3 67.55±15.69 64.32±12.9 0.38^

Range 28–92 44–92 28–88

Gender (%)

Male 41 (62.12%) 12 (60%) 29 (63.04%) 1.00
Female 25 (37.88%) 8 (40%) 17 (36.96%)

Lens status (%)
Pseudophakic 53 (80.30%) 17 (85%) 36 (78.26%) 0.73

Phakic 13 (19.70%) 3 (15%) 10 (21.74%)

3Reason for retinectomy (%)

Recurrent RD 54 (81.81%) 16 (80%) 38 (82.60%) 1.00

Primary RD 12 (18.19%) 4 (20%) 8 (17.40%)

Visual acuity (logMAR) mean 1.679 1.505 1.72 0.3852$

Visual acuity (Snellen), n (%)

Light perception 8 (12.12%) 2 (10%) 6 (13.04%) 1.00*
Hand motion 29 (43.93%) 9 (45%) 20 (43.48%) 1.00

Count fingers 21 (31.81%) 6 (30%) 15 (32.60%) 1.00*

≥20/400 8 (12.12%) 3 (15%) 5 (10.87%) 0.69*

Macula status (%)

Detached 62 (93.93%) 19 (95%) 43 (93.47%) 1.00*
Attached 4 (6.06%) 1 (5%) 3 (6.52%)

Prior operations (%)
Scleral buckle 7 (12.96%) 2 (12.5%) 5 (13.15%) 1.00*

Vitrectomy 41 (75.93%) 11 (68.75%) 30 (78.95%) 0.58

Combined 6 (11.11%) 3 (18.75%) 3 (7.9%) 0.36

Number of previous vitreoretinal operations (%)

Mean 1.04 1 1.06
0 10 (15.15%) 4 (20%) 6 (13.04%) 0.48

1 44 (66.66%) 13 (65%) 31 (67.39%) 1.00

2 11 (16.66%) 2 (10%) 9 (19.56%) 0.48
3 1 (1.51%) 1 (5%) 0 0.30

Notes: ^ttest, *Fisher’s exact test, $Mann–Whitney U-test.
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Anatomic Outcome
Complete retinal reattachment was achieved in 89.39% (59 
out of 66 eyes) in the last examination. After the initial 
retinectomy, the total anatomic success rate was 80.3% (53 
eyes out of 66). In gas-filled eyes, the anatomic success 
rate was 70% (14 eyes out of 20) and in silicone oil-filled 
eyes, the anatomic success rate was 84.79% (39 eyes out 
of 46) (p=0.19). One silicone oil-filled eye and 3 gas-filled 
eyes with recurrent retinal detachment underwent further 
surgery and received silicone oil tamponade. Of the 9 
cases with recurrent retinal detachment without further 
intervention one case of silicone group ended up with 
phthisis bulbi, 4 refused further surgery and 4 will con-
sider surgery in the future. Recurrent PVR occurred in 3 
(15%) gas-filled eyes and 6 (13.04%) eyes with silicone 
tamponade (p=0.23). In most cases the recurrent PVR 
started from the edges of retinectomy. Four (20%) eyes 
of gas tamponade group and 6 (13.04%) with silicone oil 
developed epiretinal membranes (p=0.48). Seven (15.21%) 
out of 46 eyes that received silicone tamponade presented 
with silicone oil in the anterior chamber and 2 (4.34%) eye 
that received silicone oil developed band keratopathy. 
Phthisis bulbi occurred in 1 (2.17%) eye with silicone oil 
(p=1.00) (Table 3).

Functional Outcome
The mean BCVA significantly improved from 1.679 
logMAR preoperatively to 1.424 logMAR at the end of 
follow-up period in all cases (p=0.0052) (Figure 1). Visual 
acuity improved in 37 (56.06%) eyes, remained the same 
in 19 (28.78%) eyes and became worse in 10 (15.15%) 
cases. BCVA was ≥20/200 in 22 eyes (33.33%). No patient 
attained postoperative BCVA better than 0.30 logMAR. 
(Snellen visual acuity in silicone oil, gas filled, and in all 

cases are presented in Figure 2). The average BCVA at the 
end of follow-up period in gas-filled eyes (1.145 logMAR) 
was significantly different compared with the average 
postoperative BCVA in eyes which received silicone oil 
1.546 logMAR in the last examination (p=0.0268). The 
final IOP was normal (range 6–21mmHg) in 55 (83.33%) 
eyes, low (≤5mmHg) in 9 (13.63%) eyes and elevated 
(22–30mmHg) in 2 (3.03%) cases. No statistically signifi-
cant difference in the incidence of hypotony between the 
gas-filled and siliconized eyes was found (p=1.00) (Table 
3). Silicone oil extraction was performed in 33 out of 46 
eyes (71.73%) and no retinal detachment reoccurred until 
the end of the follow-up period. In 13 cases without 
silicone extraction, 4 cases (30.77%) refuse further sur-
gery, 6 eye (46.15%) manifested hypotony, and in 3 
(23.08%) presented reappearance of PVR.

Parameters that may affect final visual acuity are listed in 
Table 4. Final VA was associated with the preoperative VA 
(r=0.68), the preoperative status of the macula influence sig-
nificantly the final visual acuity (p<0.0001) and there is statis-
tically significant difference in the final visual acuity between 
eyes with and without anatomic success (p<0.05). No statisti-
cally significant relation was found between the final visual 
acuity and the age of patients, the subtypes of grade C PVR, the 
number of previous operations. A significant difference was 
found regarding the final BCVA between gas-filled eyes and 
Silicon filled eyes (p=0.0268).

Discussion
Retinectomy is a valuable surgical technique in the man-
agement of retinal detachment complicated by advanced 
PVR. The use of wide angle viewing systems facilitates 
visualization of anterior PVR and performance of periph-
eral retinectomy. Furthermore, the availability of 

Table 2 Intraoperative Parameters

Intraoperative Parameters Overall 
(n=66)

Gas 
(n=20)

Silicone Oil 
(n=46)

P value*

Retinotomy size (%)

180° 27 (40.90%) 11 (55%) 16 (34.78%) 0.17

>180° and <360° 12 (18.18%) 4 (20%) 8 (17.39%) 0.74
360° 27 (40.90%) 5 (25%) 22 (47.82%) 0.11

PVR classification (%)
Posterior (C1 or C2) 29 (43.93%) 10 (50%) 19 (41.30%) 0.59

Subretinal (C3) 15 (22.72%) 3 (15%) 12 (26.08%) 0.52
Anterior (C4 or C5) 22 (33.33%) 7 (35%) 15 (32.60%) 1.00

Note: *Fisher’s exact test. 
Abbreviation: PVR, proliferative vitreoretinopathy.
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perfluorocarbon liquids aids the removal of epiretinal 
membranes, leading to increased success rates in PVR 
surgery during the last years.

In our study, 89.39% (59 out of 66 eyes) of cases, which 
underwent large retinotomy and retinectomy for the manage-
ment of complicated retinal detachment by PVR, attained 

complete retinal reattachment in the last examination. The 
current study is in accordance with previous studies of more 
than 180 degrees retinectomy surgery that achieved final 
anatomic success rates of 61%-90%.6,10-12 In our study, 
BCVA improved after surgery in (56.06%) of our patients 
and remained stable in (28.78%). BCVA of 20/200 or better 

Table 3 Postoperative Findings

Postoperative Parameters Overall (n=66) Gas 
(n= 20)

Silicone Oil 
(n= 46)

P value

Anatomic success after initial retinotomy (%) 53 (80.30%) 14 (70%) 39 (84.78%) 0.19

Initial anatomic success based on baseline PVR (%)

Posterior 27/20 (74.07%) 8/5 (62.5%) 19/15 (78.94%) 1.00

Subretinal 18/15 (83.33%) 6/3 (50%) 12/12 (100%) 0.024 $

Anterior 21/18 (85.71%) 6/6 (100%) 15/12 (80%) 0.53

Visual acuity (logMAR) mean 1,424 1,145 1.546 0.027 $

Visual acuity (Snellen), n (%)

Light perception 2 (3.03%) 0 (0%) 2 (5.00%) 1.00

Hand motion 15 (22.72%) 2 (10%) 13 (28.26%) 0.12

Count fingers 22 (33.33%) 6 (30%) 16 (34.78%) 0.78

20/400 7 (10.60%) 3(15%) 4 (8.69%) 0.42

≥20/200 15 (22.72%) 7 (35%) 8 (17.39%) 0.20

Intraocular pressure (%)

Normal (6–21mmHg) 55 (83.33%) 17 (85%) 38 (82.60%) 1.00*

Low (≤5 mmHg) 9 (13.63%) 3 (15%) 6 (13.04%) 1.00

High (22–30 mmHg) 2 (3.03%) 0 2 (4.38%) 1.00

Complications (%)

Recurrent PVR 18 (27.27%) 3 (15%) 15 (32.60%) 0.23

ERM 10 (15.15%) 4 (20.00%) 6 (13.04%) 0.48

Silicone oil in anterior chamber 7 (10.60%) – 7 (15.21%) –

Band keratopathy 2 (3.03%) – 2 (4.34%) –

Phthisis bulbi 1 (1.51%) 0 1 (2.17%) 1.00*

Recurrent retinal detachment 13 (19.69%) 6 (30%) 7 (15.21%) 0.19

Notes: *Fisher’s exact test. $ Mann–Whitney U-test. 
Abbreviations: PVR, proliferative vitreoretinopathy; ERM, epiretinal membrane.

Figure 1 Overall logMar preoperative vs final VA. Figure 2 Snellen visual acuity preop/postop in silicone oil, gas filled, and in all cases.
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was found in 33.33% of eyes postoperatively, which is in 
accordance with previous retinectomy reports with 
a functional success, defined as BCVA equal or more than 
20/200, ranging from 10% to 59%.8,12-18 Grigoropoulos et -
al13 in 2007 studied 304 eyes with PVR and reported a visual 
improvement or stabilization in 69% of the cases and visual 
acuity equal or more than 6/60 in 27.7% of cases after 
retinectomy. In 2016 Wong et al in a retrospective study of 
36 patients after silicone removal report improvement and 
stabilization in 63.9% of the cases after silicone removal.19 

However, comparison among retinectomy studies is proble-
matical because of differences, mainly, in inclusion criteria. 
Specifically, a variability concerning the indications for 

retinectomy exists, since many studies included cases with 
tractional RD, proliferative diabetic retinopathy, penetrating 
injury or endophthalmitis.10,11,13,14,20,21 Moreover, the extent 
of retinectomy varies among studies ranging from a few 
clock hours to 360° and different surgical techniques have 
been reported, including combined large radial retinotomy 
with circumferential retinectomy or radical anterior base 
dissection with lens removal and retinectomy.8,16

In 1993 the Silicone Study5 reported that silicone oil 
and C3F8 were equally effective as tamponades for eyes 
with severe PVR undergoing retinotomy. Similarly, in 
2010 Shalaby6 observed that recurrent retinal detachment 
and postoperative hypotony after retinectomies were not 
associated with the type of intraocular tamponade. On the 
contrary, in 2005 Tseng et al7 and in 2006 Quiram et al8 

found that the use of silicone oil was associated with better 
anatomic success rates than gas tamponade. Since most 
retinectomy studies used silicone oil as tamponade in all 
cases with RD and PVR, little information exists regarding 
the use of C3F8 and its outcome.10–17,20–22 In the current 
study, both C3F8 and silicone oil were studied as tampo-
nades after large circumferential retinectomies in eyes with 
RD complicated with PVR. We found no statistically sig-
nificant difference in the anatomic success rate, and rate of 
complications between the gas-filled and silicone-filled 
eyes undergoing extensive retinectomy, which was in 
accordance with the results of Silicone Study and 
Shalaby but regarding the BCVA we found slight differ-
ence in favor of gas-filled eyes.

Hypotony was present in 13.63% of eyes 13.04% in 
silicone-filled eyes and 15% in gas-filled eyes in the last 
examination in our study p=0.42. This result was compar-
able to those previously reported by other retinectomy 
studies in which hypotony rate ranged from 4.1% to 
39%.12–14,16,18,22 In the Silicone Study,5 silicone oil was 
associated with a lower incidence of hypotony than long- 
acting gas in eyes with retinectomy. However, we found 
no statistically significant association between hypotony 
rate and intraocular tamponade. Recently, Shalaby6 also 
reported that hypotony was not associated with the type of 
tamponade used. Although the exact mechanism of post-
operative hypotony in eyes with retinectomy is unknown, 
large areas of exposed retinal pigment epithelium leading 
to increased choroidoscleral outflow and tractional ciliary 
body detachment may account for decreased intraocular 
pressure.

In our study, the main causes of anatomical and func-
tional failure were retinal detachment due to recurrent 

Table 4 Parameters That May Influence Final Visual Acuity

Parameters Median 
Snellen 
VA

Mean 
logMAR 
VA

P value *

Age

<60 years (n=19) CF 1.2473 0.104

≥60 years (n=47) CF 1.4957

Posterior PVR

Present (n=27) CF 1.36 0.43

Not present (n=39) CF 1.47

Subretinal PVR

Present (n=15) CF 1.61 0.15

Not present (n=51) CF 1.37

Anterior PVR

Present (n=24) CF 1.38 0.66

Not present (n=42) CF 1.45

Intraocular tamponade

Gas (n=20) CF 1.67 0.85

Silicone oil (n=46) CF 1.75

Anatomical outcome

Attached retina (n=59) CF 1.38 0.043

Detached retina (n=7) HM 1.82

Preoperative VA

≤CF (n=55) HM > CF 1.78 >/1.61 0.0017

>CF (n=11) 1/10 > 2/10 1.018 > 0.49 0.0033

Primary operation

Yes (n=10) HM > HM 1.8 > 1.7 0.55

No (n=56) HM > CF 1.63 > 1.38 >0.001

Preoperative macula status

Attached (n=6) 2/10 > 5/10 0.78 > 0.42 0.15

Detached (n=60) HM > CF 1.74 > 1.53 0.0001

Note: * Mann–Whitney U-Test. 
Abbreviations: PVR, proliferative vitreoretinopathy; VA, visual acuity; CF, count 
fingers; HM, hand motions.
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PVR and hypotony. Proliferation was developed at the site 
of retinectomy causing further retinal shortening but also 
at the posterior pole and macula.

Our study has several strengths, including the single 
surgeon performing all the procedures and the fact that it is 
a prospective study. In the majority of retinectomy studies, 
the procedures were performed by a number of different 
vitreoretinal surgeons using a range of surgical 
techniques.8,10,13,20 However, our study is limited by its 
relatively short follow-up period and by the fact that it is 
not a randomized one. Although there is no difference in 
PVR grade between gas-filled and silicone-filled eyes, we 
feel that patients’ related factors and surgeon’s preferences 
influence the allocation of the patients.

In conclusion, the current study suggests that large 
circumferential retinectomies can be beneficial in eyes 
with retinal detachment complicated by advanced PVR. 
Furthermore, no significant difference was found in ana-
tomic success rate and rate of complications between eyes 
with silicone oil tamponade and long-acting gas under-
going large retinectomy. Regarding the VA we found slight 
difference in favor of long-acting gas. The study under-
lines that the postoperative visual function reflects the 
severity of the preoperative disease, since eyes attaining 
the best postoperative VA were those that had the best 
initial visual acuities and the best preoperative macular 
status.

Disclosure
The authors report no conflicts of interest for this work.
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